Promoted body fat deposition was observed in animals raised in a high ambient temperature compared with animals receiving isoenergy under room or low tem perature (1) (2) (3) (4) (5) . This could be related to the reduced basal metabolic rate of animals in a hot environment (6, 7). The reduction in basal metabolic rate under a high ambient temperature might be attributed to simultaneous decrease of blood thyroid hormone concentration, hypothyroidism, under a high ambient temperature (8, 9). In a previous study, a physiological dose of thyroid hormone, thyroxine, to growing rats reared under a high ambient temperature predominantly suppressed body fat deposition and consequently the percentage of protein became similar to that in rats raised under room temperature (10). Hence it can be considered that thyroid hormone status might contribute to the change of body composition-in particular, promotion of body fat deposition-in animals reared under a high ambient tem perature.
Recently a number of researchers have investigated actions of beta agonists , the structure of which is similar to cathecolamines, as nutrient repartitioning agents that alter carcass composition by partitioning energy away from fat deposition towards protein accretion in several animal species such as sheep (11), cattle (12), pigs (13, 14), broilers (15), and rats (16). Beta agonists exert their actions through specific cell-membrane receptors, beta-receptors, and activate adenylate cyclase , which promotes intracellular accumulation of cAMP. In the case of adipose tissue, cAMP accumulation leads to activation of hormone-sensitive lipase and then results in lipolysis. However, it was reported that lipolysis induced by cathecolamines was suppressed in hypothyroidism (17-21).
This study was conducted to determine the effect of oral administration of the beta agonist clenbuterol on body composition in growing rats reared under a high ambient temperature, and to compare the result with the effect of thyroid hormone administration observed in our previous experiment. Table 1 shows that the final body weights of rats in the temperate environment groups (L, L50, and L100) were significantly higher than those of rats in the hot environment groups (H, H50, and H100). Average daily feed intakes of rats during the experimental period were 12.1 g for H and L groups, 12.7g for H50 and L50 groups, and 12.6g for H100 and L100 groups. The liver weight of rats in the hot environment groups was significantly lower than that of rats in the temperate environment groups and, in particular, the liver weight of rats in the H 100 group was the lowest ( Table 1 ). The epididymal adipose tissue weight, which can become an indicator of body fat content in rats, was significantly higher in the hot environment groups than in the temperate environment groups (Table 1) . Table 2 shows the contents of cholesterol, lipid, and protein in the liver of rats. The contents of both cholesterol and lipid in the liver of rats in the hot environment groups were significantly higher than those of rats in the temperate environment groups, while the content of protein was lower in the hot environment groups. As shown in Table 1 , the liver weight of rats in the hot environment groups was lower than that of rats in the temperate environment groups. Although the reason why the liver weight was reduced in a hot environment is not known exactly, there may be a possibility that a high ambient temperature suppresses differentiation of hepatic cells in rats.
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A significant influence of ambient temperature on body composition in rats was observed (Table 3 ). The percentages of moisture, protein, and ash were significantly lower in rats in the hot environment groups; however, the fat per centage in rats in the hot environment groups was significantly higher than that of Vol. 36, No. 6, 1990 3 ). On the oter hand, the clenbuterol administration at both levels showed no effects on body composition in rats reared under a high ambient temperature . These results with respect to body fat, the amount of which was higher and not influenced by clenbuterol administration under a high ambient temperature , were also obtained in epididymal adipose tissue weight ( Effects of beta agonists on feed efficiency varied among several studies. Moser et al. (13) reported that the administration of cimaterol, a beta agonist , did not change feed efficiency in pigs. However, some researchers reported that the administration of beta agonists improved weight gain/feed ratio in pigs and chicks (14, 15) and others reported that gain/feed ratio was reduced by the administration of beta agonists in cattle, mice, and sheep respectively (12, 26, 27). The different results might be attributed to different concentrations of beta agonists in feedstuff and animal species. In the present study, no particular influence of clenbuterol administration on final body weight was observed in rats (Table 1) , and no significant influence of clenbuterol administration on feed efficiency of rats was observed in the present study.
According to Akiba et al. (28) and Raheja and Linscheer (29) , lipid deposition in chick liver seems to be promoted by both heat exposure and administration of antithyroid agent such as thiouracil and propylthiouracil . And Hsu et al. (30) suggested that the increase in hepatic lipid deposition in laying hens reared under a hot environment temperature was owing to a decrease in blood thyroid hormone concentrations. As for the present study, the high ambient temperature signifi cantly increased the contents of lipid and cholesterol in the liver of rats (Table 2) . Based on the general understanding that blood thyroid hormone concentration is reduced in a hot environment, the results obtained in the present study were in agreement with previous ones in chicks described above.
On the other hand, Loireau et al. (31) 
